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Background: Previous studies showed differences in healthcare utilization among insurance types. This study aimed to analyze the
difference in healthcare utilization for percutaneous transluminal coronary angioplasty inpatients by insurance types after control-
ling factors affecting healthcare utilization using propensity score matching (PSM).

Methods: The 2011 national inpatient sample based on health insurance claims data was used for analysis. PSM was used to control
factors influencing healthcare utilization except insurance types. Length of stay and total charges were used as healthcare utiliza-
tion variables. Patients were divided into National Health Insurance (NHI) and Medical Aid (MA) patients. Factors representing inpa-
tients (gender, age, admission sources, and Elixhauser comorbidity index) and hospitals (number of doctors, number of beds, and
location of hospitals) were used as covariates in PSM.

Results: Tertiary hospitals didn't show significant difference in length of stay and total charges after PSM between two insurance
types. However, MA patients showed significantly longer length of stay than that of NHI patients after PSM in general hospitals. Mul-
tivariate regression analysis provided that admission sources, Elixhauser comorbidity index, insurance types, number of doctors,
and location of hospitals (province) had significant influences on the length of stay in general hospitals.

Conclusion: Study results provided evidences that healthcare utilization was differed by insurance types in general hospitals. Health
policy makers will need to prepare interventions to influence the healthcare utilization differences between insurance types.
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Table 1. General characteristics of study variables by insurance types

Tertiary hospitals General hospitals
Variable National Health Medical Aid " National Health Medical Aid "
Insurance (n=2,085) (n=132) X Insurance (n=1,797) (n=174) x
Gender 35.26** 22.19**
Male 1,450 (69.5) 59 (44.7) 1161 (64.6) 81(46.6)
Female 635(30.5) 73(55.3) 636(35.4) 93(53.5)
Age (yr) 64.64+10.67 66.89+10.86 2.35% 65.10+£10.53 68.43+11.75 3.60%*
Admission sources 7.06** 2.36
Emergency 815(39.1) 67 (50.8) 568(31.7) 65(37.4)
Ambulatory 1,270(60.9) 65(49.2) 1,228(68.3) 109 (62.6)
Elixhauser comorbidity index 1.84+1.38 2.38+164 3.65** 212+150 2.71+168 450"
No. of doctors 39.02(8.39) 37.30(7.47) 2.29* 19.12(9.02) 18.82(8.83) 042
No. of beds 0.07 0.31
100< beds< 400 - - 244.(13.6) 26(14.9)
400<beds<1,000 782(37.5) 48(36.4) 1,436(79.9) 136(78.2)
>1,000 1,303 (62.49) 84(63.6) 117 (6.51) 12(6.9)
Location 13.67** 13.12**
Seoul 756(36.3) 27(205) 232(12.91) 38(21.8)
Metropolitan cities 690(33.1) 53(40.2) 503(28.0) 53(305)
Provinces 639(30.7) 52 (39.4) 1,062 (59.1) 83(47.7)
Length of stay 528+4.09 7.03+6.45 3.09** 6.01+4.97 9.25+6.91 6.05**
Total charges 7,112,069+3,255970  8,035,654+5,187,166 2.02* 6,953,099+2,905,572 7,415,524+ 3,603,686 1.64
Values are presented as mean + standard deviation or number (%).
*p<0.05. **p<0.01.
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Figure 1. Comparison of propensity score distribution before and after propensity score matching. Treated: National Health Insurance, Control:
Medical Aid. (A) Tertiary hospitals: unmatched treated. (B) Tertiary hospitals: matched treated. (C) Tertiary hospitals: unmatched control. (D) Ter-
tiary hospitals: matched control. (E) General hospitals: unmatched treated. (F) General hospitals: matched treated. (G) General hospitals: un-
matched control. (H) General hospitals: matched control.
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Table 2. General characteristics of study variables after propensity score matching

Tertiary hospitals General hospitals
Variable National Health Medical Aid " National Health Medical Aid "
Insurance (n=132) (n=132) x Insurance (n="174) (n=174) x
Gender 0.247 0.288
Male 55(41.7) 59 (44.7) 86 (49.4) 81(46.6)
Female 77(58.3) 73(55.3) 88 (50.6) 93(53.4)
Age (yr) 67.7+10.78 66.9+10.86 0637 67.84+10.79 6843+ 11.75 0.491
Admission sources 0.136 0.049
Emergency 64 (48.5) 67 (50.8) 67(38.5) 65(37.4)
Ambulatory 68(51.5) 65(49.2) 107 (61.5) 109 (62.6)
Elixhauser comorbidity index 2.20+153 2.38+164 0.932 275+184 2.71+168 0.183
No. of doctors 38.90(7.86) 37.3(7.47) -1.69%4 19.01(9.37) 18.82(8.83) 0.194
No. of beds 0.149 0.288
100< beds< 400 - - 28(16.1) 26(14.9)
400<beds< 1,000 45(34.1) 48(36.4) 132(75.9) 136(78.2)
>1,000 87(65.9) 84(63.6) 14(8) 12(6.9)
Location 266 0.357
Seoul 24(18.2) 27(205) 42(24.1) 38(21.8)
Metropolitan cites 66 (50.0) 53(40.2) 49(28.2) 53(305)
Provinces 42(31.8) 52 (39.4) 83(47.7) 83(47.7)
Length of stay 575+4.09 7.03+6.45 1.926 7.04+591 9.26+6.91 3N7*
Total charges 7,334,635+3,901,544  8,035,653+5,187,166 1241 7510,698+3,213,673 7,415,523+ 3,603,686 0.26

Values are presented as mean + standard deviation or number (%).
*p<0.01.

Table 3. Standardized regression coefficients from multiple regres-
sion analysis

General hospitals

Variable Category
B tvalue
Gender Female Reference
Male 009 1915
Age -0.025 0517
Admission sources Ambulatory Reference
Emergency 0.128 2.703**
Elixhauser comorbidity index 0.439 9.446**
Insurance types Medical Aid Reference
National Health Insurance 0172 3.754%%
No. of doctors 0.114 -1.981*
No. of beds >1,000 Reference
100<beds<400 0115 -1.363
400<beds< 1,000 0072 0931
Location Seoul Reference
Metropolitan cities 0031 0482
LbIEEY 0161 -2504*
Adjusted R? 0.271
F 13877
pvalue 0

Dependent variable: length of stay.
*p<0.05. **p<0.01.
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